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Socioeconomic status and ischaemic heart disease mortality in 10
western European populations during the 1990s
Abstract
OBJECTIVE: To assess the association between socioeconomic status and ischaemic heart disease
(IHD) mortality in 10 western European populations during the 1990s. 
DESIGN: Longitudinal study. 
SETTING: 10 European populations (95,009,822 person years). 
METHODS: Longitudinal data on IHD mortality by educational level were obtained from registries in
Finland, Norway, Denmark, England/Wales, Belgium, Switzerland, Austria, Turin (Italy), Barcelona
(Spain), and Madrid (Spain). Age standardised rates and rate ratios (RRs) of IHD mortality by
educational level were calculated by using Poisson regression. 
RESULTS: IHD mortality was higher in those with a lower socioeconomic status than in those with a
higher socioeconomic status among men aged 30-59 (RR 1.55, 95% confidence interval (CI) 1.51 to
1.60) and 60 years and over (RR 1.22, 95% CI 1.21 to 1.24), and among women aged 30-59 (RR 2.13,
95% CI 1.98 to 2.29) and 60 years and over (RR 1.36, 95% CI 1.33 to 1.38). Socioeconomic disparities
in IHD mortality were larger in the Scandinavian countries and England/Wales, of moderate size in
Belgium, Switzerland, and Austria, and smaller in southern European populations among men and
younger women (p < 0.0001). For elderly women the north-south gradient was smaller and there was
less variation between populations. No socioeconomic disparities in IHD mortality existed among
elderly men in southern Europe. 
CONCLUSIONS: Socioeconomic disparities in IHD mortality were larger in northern than in southern
European populations during the 1990s. This partly reflects the pattern of socioeconomic disparities in
cardiovascular risk factors in Europe. Population wide strategies to reduce risk factor prevalence
combined with interventions targeted at the lower socioeconomic groups can contribute to reduce IHD
mortality in Europe.
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ABSTRACT (250 words) 
 
Objective: To assess the association between socioeconomic status and IHD (Ischaemic 
heart disease) mortality in 10 western European populations during the 1990s.  
Design: Longitudinal study. 
Setting: 10 European populations (95 009 822 person-years). 
Methods: Longitudinal Data on IHD mortality by educational level were obtained from 
registries in Finland, Norway, Denmark, England/Wales, Belgium, Switzerland, Austria, Turin 
(Italy), Barcelona and Madrid (Spain). Age-standardized rates and rate ratios of IHD mortality 
by educational level were calculated using Poisson regression. 
Results: IHD mortality rates were higher among individuals with a lower than a higher 
socioeconomic status among men aged 30-59 (RR=1.55, 95%CI (confidence interval) 1.51 to 
1.60) and 60 years and over (RR=1.22, 95%CI 1.21 to 1.24), and among women aged 30-59 
(RR= 2.13, 95%CI 1.98 to 2.29) and 60 years and over (RR=1.36, 95%CI, 1.33 to 1.38). 
Socioeconomic disparities in IHD mortality were larger in the Scandinavian countries and 
England/Wales, of moderate size in Belgium, Switzerland and Austria, and smaller in 
southern European populations among men and younger women (p < .0001). A less marked 
north-south gradient and less variation between populations existed for elderly women. No 
socioeconomic disparities in IHD mortality existed among elderly men in southern Europe. 
Conclusions: Socioeconomic disparities in IHD mortality were larger in northern than 
southern European populations during the 1990s. This partly reflects the pattern of 
socioeconomic disparities in cardiovascular risk factors in Europe. Population wide strategies 
to reduce risk factor prevalence combined with interventions targeted towards the lower 
socioeconomic groups can contribute to reduce IHD mortality in Europe. 
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INTRODUCTION 
 
IHD (Ischaemic heart disease) accounts for about 2.7 million deaths every year in the 
developed world.[1] A lower socioeconomic status is associated with a higher risk of dying 
from IHD,[2][3][4][5][6] so that around a quarter of all IHD deaths can be attributed to a lower 
socioeconomic status.[5] IHD is the largest contributor to socioeconomic differences in life 
expectancy and mortality in Europe.[6] Thus, examining IHD disparities is essential to 
understand recent cardiovascular mortality trends.  
 
During the 1980s, large social class disparities in IHD mortality were reported in northern 
European populations among middle-aged men. In contrast, no social class disparities in IHD 
mortality existed in Southern and Mediterranean countries.[2] This north-south gradient 
suggests that specific risk factors such as the Mediterranean diet may have protected the 
entire southern European population from higher IHD mortality rates.[7] Furthermore, 
southern European countries may be lagging behind in the epidemiological transition earlier 
experienced by Northern Europe and the United States.[2] [8] Consequently, no social class 
differences in risk factors such as smoking would have yet emerged in southern 
populations.[8] Only through international comparisons is it possible to elucidate the impact of 
country specific risk factors and healthcare practices on socioeconomic disparities in IHD 
mortality.  
 
Previous studies have only compared socioeconomic disparities in IHD mortality among 
middle-aged men, using cross-sectional data for some countries.[2] Within a large European 
collaboration, we collated longitudinal data on mortality disparities for a more recent period. 
This study assesses differences in IHD mortality between socioeconomic groups during the 
1990s in 10 western European populations. It is the first study of IHD disparities during this 
period for both men and women, which also compares middle-aged and elderly populations. 
This is the largest study of socioeconomic differences in IHD mortality ever, comprising more 
than 95 million person-years and around 263 000 deaths. This yields robust estimates of the 
association between socioeconomic status and IHD mortality.  
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METHODS 
 
Data and Subjects 
 
Longitudinal data on mortality by educational level, sex and age were obtained for 10 
European populations. Subjects were enumerated during a census in the early 1990s and 
followed-up for different periods (appendix table). For each individual, information on cause of 
death was obtained from national statistics registries and linked to census data on 
educational level. Most studies covered the entire national population, except Madrid 
(regional), Barcelona and Turin (urban), Switzerland (population living in German speaking 
areas) and England/Wales (1% representative sample of the population). Populations were 
selected as to represent different geographical regions (e.g., northern, southern) in Western 
Europe. Longitudinal data were not available or linkage between census and mortality registry 
data was not possible for other western European countries. Studies included individuals 
aged 30 years and over (age specified at the start of follow-up), except in Denmark, where 
data on education were not available for ages 70 years or more.  
 
Educational level was used as indicator of socioeconomic status and assessed at baseline for 
each individual. As opposed to occupational class, educational level can be applied equally to 
both men and women, it is more comparable between age groups, and comprises both 
economically active and inactive populations.[9]  It is also more comparable across countries 
than other indicators such as income.[9] Education was first coded according to national 
schemes, and subsequently reclassified into three equivalent categories so that the size of 
the low educational level group was similar across countries. Data on the distribution of 
education per country have been reported elsewhere.[10] These groups corresponded 
approximately to levels 0-2 (pre-primary, primary and lower secondary education), 3 (upper 
secondary education) and 4-6 (postsecondary education) of the UNESCO (United Nations 
Education, Scientific and Cultural Organization) standard classification scheme. In most 
countries, about 65-80% of the population had a low educational level, 15-30% had a middle 
educational level and about 10-15% had a high educational level.  
 
Causes of death were coded using the 9th revision of the International Classification of 
Diseases (ICD-9) in most countries. IHD (Ischaemic heart disease) was defined as code 
numbers 410-414, stroke as code numbers 430-438 and lung cancer as code numbers 162, 
163 and 165. The only exceptions were Denmark and Switzerland, where codes 410-414 
(IHD), 430-438 (stroke) and 162-163 (lung cancer) from the ICD-8 and codes I20-I25 (IHD), 
I60-I69 (stroke) and C33, C34 and C39 (lung cancer) from the ICD-10 were used.  
 
Methods of analyses 
 
Age-standardized mortality rates were calculated for gender and educational level strata 
distinguishing two age groups: 30-59 and 60 years and over. Data were analysed separately 
for these two age-groups due to the fact that IHD mortality rates increase sharply 
approximately from age 60 years upwards, particularly for men. Nevertheless, analyses were 
replicated for age-groups 30-65 and 65 years and over, yielding similar results. Rates were 
standardized by five-year age groups using the direct method and the European Union 
population of 1995 as the standard.[11] Analyses were conducted separately for each 
population and for a pooled dataset of all countries weighted on the size of each cohort.  
 
Age-adjusted rate ratios were calculated using Poisson regression. Rate ratios compared the 
mortality rate of low and middle/high combined educational level groups, using the latter as 
reference category. Due to their small size, middle and high levels were combined to obtain 
more precise estimates. Tables and figures present results organized according to countries 
approximate geographical latitude in Western Europe.  
 
Comparable rate ratio estimates of mortality according to educational level were calculated for 
stroke and lung cancer, which share some determinants with IHD such as smoking and 
hypertension. The international pattern for IHD and these causes of death were compared, 
which can shed light on shared determinants that may contribute to socioeconomic 
differences in IHD mortality in Europe. Analyses were performed using SAS, version 8.2.  
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RESULTS 
 
In 44 673 469 person-years, 146 043 deaths from IHD occurred among men. Table 1 shows 
that, among middle-aged men (30 to 59 years), the IHD mortality rate was higher among 
lower than higher educational level groups in all populations. Among elderly men (60 years 
and over), educational differences in IHD mortality existed in all but southern European 
populations (Table 1). Among both middle-aged and elderly men, socioeconomic differences 
in IHD mortality were generally larger in Scandinavian countries and England/Wales, of 
moderate size in Belgium, Austria and Switzerland, and smaller in Turin, Barcelona and 
Madrid (test for interaction between education and country, p<. 0001). This north-south 
gradient was consistent both for relative and absolute differences in IHD mortality rates.  
 
Table 1. Age-standardized IHD mortality rates (per 100 000 person-years) by educational 
level and rate ratio of low vs. middle/high education groups among men aged > 30 years 
 
Age Population IHD standardized mortality rates  Rate Ratio 
  Low Middle High Total  (95% CI) 
        
30-59 years        
 Finland 174.3 126.3 66.6 146.5  1.59 (1.51 – 1.68) 
 Norway 119.1 77.1 50.1 107.3  1.94 (1.76 – 2.14) 
 Denmark 109.4 78.2 52.7 95.1  1.66 (1.54 – 1.79) 
 England/Wales 148.6 79.9 68.9 131.8  2.08 (1.67 – 2.61) 
 Belgium 71.4 58.7 42.6 64.5  1.41 (1.33 – 1.49) 
 Austria 74.9 57.2 43.1 69.5  1.49 (1.26 – 1.76) 
 Switzerland 79.0 60.6 45.4 59.8  1.40 (1.27 – 1.55) 
 Turin 54.8 49.2 34.9 51.5  1.23 (1.00 – 1.51) 
 Barcelona 53.2 38.6 40.6 47.9  1.35 (1.14 – 1.59) 
 Madrid 29.3 29.3 24.4 28.4  1.10 (0.89 – 1.36) 
        
 All populations 90.2 67.3 45.1 78.5  1.55 (1.51 – 1.60) 
        
> 60 years        
 Finland 2478.7 2131.3 1767.8 2375.3  1.31 (1.27 – 1.35) 
 Norway 1807.4 1450.7 1271.1 1757.5  1.43 (1.36 – 1.49) 
 Denmark* 814.9 661.6 496.9 756.6  1.38 (1.30 – 1.47) 
 England/Wales 1917.8 1639.0 1244.3 1854.0  1.33 (1.20 – 1.48) 
 Belgium 863.1 823.2 684.2 843.8  1.19 (1.15 – 1.23) 
 Austria 1341.3 1225.4 1008.7 1294.6  1.19 (1.12 – 1.27) 
 Switzerland 1263.4 1161.3 995.2 1167.8  1.14 (1.10 – 1.18) 
 Turin 721.4 865.8 769.8 738.8  0.94 (0.85 – 1.04) 
 Barcelona 544.2 462.3 565.9 538.8  1.05 (0.97 – 1.13) 
 Madrid 434.5 475.8 412.4 435.2  0.98 (0.87 – 1.09) 
        
 All populations 3081.7 2880.5 2261.5 2973.9  1.22 (1.21 – 1.24) 
 
*Ages 60-69 years 
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Among women, 117 802 IHD deaths occurred over 50 336 353 person-years. Table 2 shows 
that IHD mortality rates were higher among lower than higher educated women in all 
populations. Despite wide confidence intervals, rate ratios were generally larger in northern 
than southern European populations for middle-aged women (test for interaction between 
education and country, p< .0001). Among elderly women, however, this north-south gradient 
was less marked:  Although no disparities in IHD mortality existed in Madrid and Turin, large 
disparities existed in Barcelona, and rate ratios in other populations were generally close to 
the European average (RR=1.36, 95%CI 1.33 to 1.38). Absolute rate differences between 
educational groups were larger in northern than southern populations among women at both 
ages (Tables 1 and 2). Rate ratios were larger for women than for men in most populations, 
whereas absolute rate differences were generally larger for men than for women.  
 
Table 2. Age-standardized IHD mortality rates (per 100 000 person-years) by educational 
level and rate ratio of low vs. middle/high education groups among women aged > 30 years 
 
Age Population IHD standardized mortality rates  Rate Ratio 
  Low Middle High Total  (95% CI) 
        
30-59 years        
 Finland 27.5 14.2 5.9 21.3  2.25 (1.94 – 2.61) 
 Norway 24.8 8.0 7.1 22.3  3.65 (2.57 – 5.17) 
 Denmark 30.1 14.1 8.8 24.2  2.57 (2.16 – 3.05) 
 England/Wales 33.6 13.9 2.0 30.3  2.89 (1.52 – 5.48) 
 Belgium 17.1 10.6 7.5 15.0  1.84 (1.59 – 2.12) 
 Austria 16.0 10.8 4.2 14.3  1.92 (1.28 – 2.86) 
 Switzerland 14.8 8.4 6.2 10.6  1.79 (1.48 – 2.16) 
 Turin 11.2 10.7 7.2 10.4  1.22 (0.74 – 2.02) 
 Barcelona 7.9 5.9 3.8 7.2  1.62 (0.98 – 2.67) 
 Madrid 4.6 6.1 1.3 4.5  1.22 (0.67 – 2.21) 
        
 All populations 18.3 10.4 5.4 15.6  2.13 (1.98 – 2.29) 
        
> 60 years        
 Finland 1466.7 1145.0 980.4 1407.3  1.37 (1.33 – 1.42) 
 Norway 933.1 692.6 584.2 919.0  1.43 (1.33 – 1.54) 
 Denmark* 309.6 176.4 171.9 278.8  1.77 (1.59 – 1.97) 
 England/Wales 1095.2 850.2 592.7 1069.8  1.47 (1.26 – 1.71) 
 Belgium 481.2 337.6 330.0 466.4  1.52 (1.44 – 1.60) 
 Austria 804.3 595.3 568.9 772.9  1.36 (1.26 – 1.46) 
 Switzerland 675.0 555.2 467.6 628.2  1.24 (1.20 – 1.29) 
 Turin 384.8 390.0 344.2 384.3  1.06 (0.90 – 1.23) 
 Barcelona 303.1 176.1 240.9 294.6  1.47 (1.28 – 1.68) 
 Madrid 204.8 208.8 175.3 203.4  1.09 (0.90 – 1.31) 
        
 All populations 1849.2 1652.0 1266.1 1810.9  1.36 (1.33 – 1.38) 
 
*Ages 60-69 years 
 
Figure 1 shows a marked north-south gradient in educational differences in IHD mortality 
among men aged 30 years and over. This north-south pattern existed also among women, 
with the exception of Barcelona, which showed a relatively large rate ratio for IHD (Figure 2). 
Despite wide confidence intervals, rate ratios for lung cancer mortality were larger in northern 
populations, and smaller in southern populations as compared to the European average for 
men (RR=1.62, 95%CI 1.59 to 1.66) and women (RR=1.17, 95%CI 1.12 to 1.23). In contrast, 
educational disparities in stroke mortality were of a similar magnitude in most populations, 
and were all close to the European average among men (RR=1.27, 95%CI 1.24 to 1.30) and 
women (RR=1.29, 95%CI 1.27 to 1.32). 
 
Figures 1 and 2 should be about here 
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DISCUSSION 
 
Previous studies have shown that IHD mortality is low in southern and Mediterranean 
populations and high in the North of Europe.[12] We have shown that socioeconomic 
differences in IHD mortality during the 1990s were larger in Scandinavian countries and 
England/Wales, of a moderate size in Belgium, Austria and Switzerland, and smaller in Turin, 
Barcelona and Madrid. This north-south gradient was less marked among elderly women, 
among whom less variation between populations existed. These findings suggest that the 
association between socioeconomic status and IHD does not only change over time[3][4] but 
also varies considerably between countries.  
 
Evaluation of data and study limitations 
 
We used the most recent data on IHD disparities in Europe. Nevertheless, some limitations in 
this study should be considered. Firstly, IHD deaths may be wrongly coded as other causes of 
death.[13] This would bias our results if misclassification occurred more in southern 
populations, and more among lower than higher educated individuals. To assess the impact 
of this problem, we assessed the pattern of educational disparities for a combined category of 
IHD and OHD (other heart diseases; ICD-9 codes 416 and 420-429). Although north-south 
gradients in IHD disparities were somewhat less marked for women and middle-aged men, 
the north-south gradient for elderly men remained strong. Furthermore, our findings are 
consistent with studies showing a north-south gradient in cardiovascular risk factors in 
Europe.[14][15][16] Thus, there is no clear evidence that our results can be explained by 
misclassification.  
 
Despite our efforts at standardisation, differences remained between countries in 
measurements and data collection. Madrid and Austria comprised a shorter follow-up period. 
However, research indicates that mortality differentials by educational level are unrelated to 
follow-up time.[17] Thus, any bias caused by this problem is likely to be small. Furthermore, 
we used a different revision of the ICD code for Switzerland and Denmark, which may 
influence overall mortality levels. However, this is unlikely to affect rate ratios that compare 
mortality rates between educational level groups.  
 
Although census data were collected using standard procedures, differences between 
populations may remain in the precision with which educational level was measured. 
However, if measurement precision differed systematically between northern and southern 
countries, a north-south gradient would have also been observed for other causes of death. 
Instead, we did not observe a north-south gradient for disparities in most other causes, 
including stroke and all-cause mortality.[6] [10] [18]  Furthermore, we reclassified national 
levels into broad categories,[10] thus minimizing the impact of misclassification across 
country specific educational levels. Thus, it is unlikely that misclassification of educational 
attainment explains our findings.  
 
Except in Switzerland where the proportion of highly educated individuals was larger, the 
distribution of educational level was comparable between countries.[10] Thus, our study 
compared the effect of relative –as opposed to absolute- socioeconomic position on IHD 
mortality between populations.  However, reclassified categories corresponded approximately 
with the UNESCO standard classification.[10] Furthermore, sensitivity analyses using the 
relative index of inequality (an effect measure that is based on all educational levels and 
simultaneously adjusts for differences in the educational distribution)[19] showed an identical 
pattern (results not shown). Thus, results are likely to be comparable when assessing the 
effect of absolute educational level. Nevertheless, we do not know whether findings would be 
similar when dividing the lower educated group into more specific levels.  
 
Data for Switzerland can only be generalised to the German speaking population. However, 
this corresponds to approximately 72% of the entire Swiss population. Data for most countries 
comprised the national population or a representative sample of the total population, whereas 
only regional or urban data were available for southern Europe. However, previous studies 
using national data have also reported smaller IHD disparities in southern countries such as 
Spain and Portugal.[2] Furthermore, urban areas are often in a more advanced stage of the 
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epidemiological transition, so that socioeconomic differences in mortality are generally larger 
within cities than at the national level.[20] Thus, by including national estimates for Italy and 
Spain, the north-south contrast in educational disparities in IHD mortality is likely to be more 
marked than that observed in our study.  
 
Comparison with previous studies 
 
Previous research reported a north-south gradient in social class differences in IHD mortality 
among middle-aged men during the 1980s.[2] Our findings suggest that this north-south 
gradient also existed during the 1990s, for middle-aged men and women, and for elderly men. 
These findings are interesting in the context of previous research showing that overall IHD 
mortality is also lower in southern European countries and France than in Northern countries 
such as Finland.[12] In our data, a north-south gradient in overall IHD mortality is also 
evidenced, both for the higher as well as the lower socioeconomic groups separately (Tables 
1 and 2). However, this north-south gradient was more marked among the lower 
socioeconomic classes.  This pattern resulted in both lower IHD mortality rates as well as 
smaller socioeconomic differences in IHD mortality in southern than in northern European 
populations.  
 
Austria, Belgium and Switzerland generally occupied an intermediate position in the size of 
educational differences in IHD mortality. This further highlights the persistence of the north-
south gradient throughout Western Europe. Previous studies reported that the pattern for 
Switzerland resembled that for Mediterranean populations.[2] However, previous research 
relied on cross-sectional and occupational data for this country, and may have been biased 
by excluding economically inactive individuals.[9] [17] 
 
Previous studies suggested that socioeconomic differences in IHD mortality started to emerge 
in southern populations during the 1990s.[3][4] Although our data are not fully comparable to 
data from previous studies,[2][3] our results suggest that socioeconomic disparities in IHD 
mortality may have indeed recently emerged in younger cohorts in Italy and Spain, particularly 
among men. In contrast, no disparities existed among elderly men. Nevertheless, 
socioeconomic differences in IHD mortality were still smaller in southern than in other 
European populations. 
 
Explanation of results 
 
Results raise questions about risk factors for IHD that may explain the north-south gradient in 
IHD disparities, among which smoking is an interesting candidate. Research indicates that 
smoking diffuses within societies as an epidemic:[8] It is first adopted by the higher 
socioeconomic classes; subsequently, smoking declines among the higher classes and 
spreads rapidly among the lower socioeconomic groups.[8] Whereas northern European 
countries and the United States have already experienced this transition, the smoking 
epidemic is far less advanced in Spain and Italy.[8] [14] [21][22] These findings are in line with 
the pattern we observed for lung cancer mortality, which partly reflects smoking prevalence 
rates during previous decades.[8] [22] Our study shows that socioeconomic disparities in lung 
cancer mortality tended to be larger in northern than southern European populations. 
Accordingly, a striking north-south gradient in socioeconomic disparities in smoking has been 
reported in Europe.[14] This lag in the progression of the smoking epidemic in southern as 
compared to northern populations may partly explain why socioeconomic differences in IHD 
mortality are smaller in the south than in the north of Europe.  
 
However, other risk factors have traditionally protected southern European populations from 
higher IHD rates, which may have equally benefited all social classes. Adherence to the 
Mediterranean diet can reduce the risk of dying from IHD as much as 40%.[7] Previous 
research has shown that a healthy diet based on vegetables, fruits and olive oil is generally 
available to all in southern Europe, but only to the higher socioeconomic groups in northern 
populations.[15][16] The Mediterranean diet may thus not only contribute to low IHD mortality 
rates, but also to small socioeconomic differences in IHD mortality in southern Europe. 
Similarly, larger socioeconomic disparities in excessive alcohol consumption exist among 
men in Scandinavian countries and the UK,[15][16] [23] whereas alcohol disparities are small 
 group.bmj.com on February 19, 2010 - Published by heart.bmj.comDownloaded from 
 9
 
in most southern countries.[15] Finally, socioeconomic disparities in overweight and obesity 
among men are smaller in southern than northern European populations.[15] [24] These 
factors may have protected the entire southern European population from higher IHD 
mortality rates.  
 
Less cross-country variation existed in socioeconomic disparities in IHD mortality among 
elderly women. Due to the low prevalence of smoking in this group,[14] relatively few IHD 
deaths might be attributable to this risk factor in older women. Thus, other factors may have 
played a more prominent role. Obesity, an important predictor of cardiovascular risk among 
women, is a plausible candidate. The consistency of socioeconomic disparities in IHD 
mortality among elderly women might be the result of lasting socioeconomic disparities in 
obesity. Since the 1960s, a higher prevalence of obesity in lower than higher socioeconomic 
groups has been observed among women in Europe.[25] These disparities are larger and 
have existed for a longer period among women than men.[15] [24][25] Thus, the obesity 
epidemic may have preceded the smoking epidemic that occurred decades later[8] [14] [21] 
and only influenced the pattern of IHD disparities for younger women. Obesity may have also 
partly contributed to larger socioeconomic disparities in IHD mortality among women than 
men in Europe.  
 
The north-south gradient in socioeconomic disparities in IHD mortality was not observed for 
stroke.[18] This raises question about other risk factors that may explain the similarities in the 
size of stroke disparities in Europe. A possible candidate is hypertension, a major risk factor 
for stroke. There are socioeconomic differences in the prevalence and treatment of 
hypertension in Europe,[26][27], which could play a role in the consistency of stroke 
disparities. However, a different pattern may exist for the two broadest categories of stroke: 
Trends in IHD and cerebral infarct have shown a similar pattern, whereas trends in cerebral 
haemorrhage mortality are markedly different.[28] Thus, the pattern of socioeconomic 
disparities in cerebral infarction may resemble that for IHD mortality, whereas other 
determinants such as adverse childhood circumstances may contribute to similar 
socioeconomic disparities in cerebral haemorrhage in European populations.[29] Further 
research should compare socioeconomic disparities in stroke subtypes and IHD mortality in 
Europe.  
 
Absolute differences in IHD mortality were largest among those aged 60 years and over. 
However, the strength of the relative association between socioeconomic status and IHD 
mortality declined with age. This might be partly explained by the differential effect of selective 
survival. Individuals with a lower socioeconomic status may have died earlier, and only the 
healthiest may have survived into old age. Consequently, socioeconomic differences in IHD 
mortality diminished at older ages. However, previous research indicates that selective 
survival cannot fully explain this age pattern.[30] Further research is warranted to assess the 
impact of this mechanism.  
 
Finally, inequity in healthcare access may have also contributed to socioeconomic disparities 
in IHD mortality. Inequity in access to procedures such as coronary artery bypass surgery and 
angiography has been reported both in northern[31] and southern populations.[32] Similarly, 
inequity in specialist care persists in most European countries.[33] Nevertheless, countries 
with more egalitarian policies such as the Scandinavian populations had larger 
socioeconomic disparities in IHD mortality than southern populations. Thus, it is uncertain to 
what extent healthcare disparities contribute to cross-country variations in socioeconomic 
disparities in IHD mortality in Europe.  
 
Clinical implications 
 
We observed smaller socioeconomic disparities in IHD mortality in southern European 
populations, where overall IHD mortality rates are low[12]. A strategy to reduce IHD 
disparities might comprise two complementary approaches: Firstly, population wide strategies 
to decrease the overall prevalence of risk factors such as diet and obesity might provide great 
benefits to reduce both overall IHD mortality rates and IHD disparities.[5] Secondly, 
interventions to reduce the prevalence of risk factors such as smoking[14][34] targeted 
towards the lower socioeconomic groups can boost the impact of interventions in this high-
 group.bmj.com on February 19, 2010 - Published by heart.bmj.comDownloaded from 
 10
 
risk population. Furthermore, clinicians are confronted with a large number of low 
socioeconomic status patients.[33] Therefore, they can contribute to improve survival after 
first occurrence of heart disease by assuring equal access to secondary prevention and care 
for patients from the lower socioeconomic groups.[31][32] Cross-country variations suggest 
that specific interventions and policies may be required for each country. In conclusion, 
population wide strategies to reduce the prevalence of risk factors such as diet combined with 
prevention of risk factors such as smoking targeted towards the lower socioeconomic groups 
are likely to contribute to reduce IHD mortality in Europe.  
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FIGURE LEGENDS 
 
Figure 1. Rate ratios of ischaemic heart disease, lung cancer and stroke mortality according 
to educational level for men aged 30 years and over in Western Europe 
 
Fin indicates Finland; Nor, Norway; Den, Denmark; Eng, England and Wales; Bel, Belgium; 
Aus, Austria; Swi, Switzerland; Tur, Turin; Bar, Barcelona; Mad, Madrid 
 
*Ages 30-69 years 
 
 
 
 
Figure 2. Rate ratio of ischaemic heart disease, lung cancer and stroke mortality according to 
educational level for women aged 30 years and over in Western Europe 
 
Fin indicates Finland; Nor, Norway; Den, Denmark; Eng, England and Wales; Bel, Belgium; 
Aus, Austria; Swi, Switzerland; Tur, Turin; Bar, Barcelona; Mad, Madrid 
 
*Ages 30-69 years 
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APPENDIX TABLES 
 
Appendix Table. Follow-up period, number of person-years at risk and IHD deaths among 
men and women aged > 30 years in 10 Western European populations 
 
Population Follow-up period Number of person-years Number of IHD deaths 
  Men Women Men Women 
      
Finland 1991-1995 6 758 254 7 690 004 35 805 33 285 
Norway 1990-1995 5 473 624 5 973 625 28 892 21 178 
Denmark* 1991-1995 5 434 935 5 542 294 10 534 3 781 
England/Wales 1991-1996 796 618 894 517 4 312 3 576 
Belgium 1991-1995 13 047 398 14 587 998 31 164 25 076 
Switzerland 1991-1995 5 586 898 6 580 829 18 249 15 319 
Austria 1991-1992 2 092 643 2 459 619 7 335 7 914 
Turin 1991-1996 1 276 242 1 532 676 2 827 2 153 
Barcelona 1992-1996 2 229 996 2 753 341 4 608 3 844 
Madrid 1996-1997 1 976 860 2 321 451 2 317 1 676 
      
All populations  44 673 469 50 336 353 146 043 117 802 
 
* Data available for ages 30-69 years only 
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Figure 2 
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